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Mycobacterium 
• Aerobic, non-spore forming, non-motile 

bacilli. 
• The cell wall contains mycolic acids and other 

fatty acids prevents access by common 
aniline dyes. 

• Natural division: slow and rapid growers (<7 
days to grow in solid media). 

• More resistant to acid or alkalis and some 
chemical disinfectants 

• NTM are free living mycobacteria and usually 
found in association with water 
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Gram stain of 
mycobacterium 



Acid Fast Strain 



Sensitivity of 98.2% and 72.5% with smear positive and 
negative TB respectively          NEJM 2010:1005 



Pulsed-Field Gel electrophoresis (PFEG) 







• 8 patient with soft tissue infection due to Mycobacterium 
marinum; 6 with positive cultures 

• All had cutaneous exposure to fish tanks, 7 had sporotrichoid 
lesions, 2 had deep infections 

• All 7 had tuberculin skin test reaction > 10 mm 
 

Clin Infect Dis 2003:390-397 



M. marinum infections 



M. marinum infections 



5 weeks later after incision 
and drainage. Therapy with 
rifampin and ethambutol 

Complete healing after 
extensive debridement 
and another 4 months of 
therapy 

CID 1992;15:1-12 



• 6 definite cases of M wolinski SSI following 
cardiothoracic surgery 

• Case-control study suggested that OR A was 
significantly associated with M. wolinskyi SSI  

• Having cardiac surgery in operating room A 
was significantly associated with infection 

• As the only difference between OR A and the 
other ORs in the pod was the presence of a 
cold-air blaster in OR A  
 Infect Control & Hospit Epidem 2014:1169-1175 



• No single point source was establish, no 
environmental samples was positive for M wolinski 
including the cold-air blaster 

• High-volume water cultures from the heart-lung 
machine water source showed gross bacterial 
contamination, including Legionella species as well 
as Mycobacterium gordonii and Mycobacterium 
avium-intracellulare, but no growth of M. 
wolinskyi  

• Removal of a cold-air blaster and replacement of 
water for heart-lung machine stopped the 
outbreak 
 Infect Control & Hospit Epidem 2014:1169-1175 



• A 56 yr old Asian woman with a history of receiving 
multiple facial cosmetic procedures over the preceding 
2 years 

• History of multiple cosmetic procedures of filler 
injection and laser lipolysis  

• Presented with right cheek swelling, local pain and 
erythema 

• Metallic foreign bodies and abscess were detected by 
imaging 

• Pus culture grew M wolinskyi 

BMC Infect Dis 2013:479-483 

(Korea) 
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Mycobacterium wolinskyi 
• Belongs to the M smegmatis group, first 

identified in 1999 by 16S rRNA sequencing 
• A rapid growing mycobacterium widely 

distributed in soil and water 
• Primary associated with posttraumatic or 

postsurgical wound infections, resulting in 
cellulitis, osteomyelitis and localized abscess 

• A case of bacteremia in a lymphoma patient 
has been reported (Emerg Infect Dis 2008:1818-1819) 

 



• 110 customers of a nail salon had furunculosis 
• Cultures from 34 were positive for rapidly growing 

mycobacteria (32 M. fortuitum and 2 unidentified)  
• Most of the affected patients had more than 1 boil 

(median, 2; range, 1 to 37)  
• All patients and controls had had whirlpool footbaths. 

Shaving the legs with a razor before pedicure was a risk 
factor for infection  

• Cultures from all 10 footbaths at the salon yielded M. 
fortuitum. The M. fortuitum isolates from three 
footbaths and 14 patients were indistinguishable by PFGE 

• Large amounts of hair and skin debris found behind the 
inlet suction screen of every whirlpool, which was never 
cleaned 
 New Engl J Med  2002; 346:1366-1371 
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• Seven patients had compatible symptoms and signs, 5 of 
whom had confirmed M. szulgai keratitis.  

• Five cases occurred among 30 procedures performed by 
doctor A, and there were no cases among 62 procedures 
performed by doctor B 

• Their infections were diagnosed 49–177 days after the 
operations  

• Doctor A had chilled syringes of saline solution in ice for 
intraoperative lavage—the only factor that differentiated 
the procedures of the 2 surgeons  

• The saline was drawn into a sterile plastic syringe and 
fitted with an ocular lavage tip, then chilled on the 
surface of a tubful of ice obtained from a nearby ice 
machine.  
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• The lavage tip was kept clear of contact with the ice 
and the container. Doctor A never had direct contact 
with the tub of ice during the procedures, but was 
handed the syringe by a technician, as needed  
 

• The ice machine had been routinely maintained and 
sanitized by flushing all of its water lines and 
storage bin with bleach and detergent solutions, 
followed by extensive rinsing to remove the 
cleansers, procedures similar to the published CDC 
recommendations  

 
• Cultures of samples from the source ice machine’s 

drain identified M. szulgai; the strain was identical to 
isolates recovered from all confirmed cases  
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• All 7 patients had resolution of clinical signs and symptoms. 
Only 1 patient had persistent deficits in best-corrected 
vision 

 
• M. szulgai was first described as a new species in 1972. It is 

an uncommon pathogen in humans that principally causes 
pulmonary infections, but that also causes carpal tunnel 
syndrome, cutaneous lesions, osteomyelitis, and disseminated 
infection with lymphadenopathy and osteomyelitis 
 

• Presume to live in soil, airborne dust and/or water 
 



• Seven patients developed M. chelonae keratitis following 
bilateral simultaneous LASIK 

• Infectious keratitis by 13 to 21 days after surgery  
• M. chelonae keratitis occurred only in persons undergoing 

correction of hyperopia (seven of 14 eyes vs. none of 217 
eyes undergoing myopic LASIK)  

• The only difference identified between procedures was 
use of masks created from a soft contact lens in hyperopic 
LASIK  

• Three patients isolates were indistinguishable by PFGE 
• The source of infection was not identified on 

environmental cultures  
 
 
 
 
 

Am J Ophthalmol 2001:819-830 
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• The surgeon routinely wears sterile gloves while performing 
LASIK, but does not change instruments or gloves between eyes 
of the same patient  

 
• Eyes were treated with a combination of antimicrobial agents, 

including topical azithromycin in three patients, with resolution 
of infection in all eyes over 6 to 14 weeks. 



• The American Academy of Ophthalmology e-mailed its 
members asking them to report recent cases of 
nontuberculous mycobacterial keratitis to the 
Centers for Disease Control and Prevention  

• Forty-three additional cases of keratitis were 
reported (onsets between August 2000 and June 
2001). Of these, 31 occurred as part of two unrelated 
LASIK- associated outbreaks. The 12 other reported 
cases occurred in sporadic fashion. Of the latter 
cases, 4 were associated with LASIK surgery  

• None of the reported cases were related to the M. 
chelonae cluster in California.  

• LASIK associated keratitis with nontuberculous 
mycobacteria may be more common than previously 
known.  
 Am J Ophthalmol 2003:223-224 



• 5 confirmed and 26 suspected cases of NTM inoculation 
from 2 professional tattooing artists 

• 3 confirmed infections grew Mycobacterium abscessus and 
2 grew Mycobacterium chelonae 

• Symptoms occur 1-4 weeks after tattooing; “itching and 
pain are common symptom” 

• Further investigation revealed two unlinked clusters 
• Cluster A comprised 27 infections by the same artist using 

brand A black ink (3 biopsy & culture confirmed cases) 
• Cluster B comprised 4 infections from using brand B 

graywash ink (2 biopsy and culture confirmed cases) 
• No infections were identified among either artist’s clients 

with previous or subsequent bottle of ink 
New Engl J Med 2013:143-147  



• Company of brand A received 35 complains of unusual skin 
reactions in 19 states, and identified a single batch and 
issued a recall 

• Company B declined to provide ingredients or sources of 
ink and denied receiving any complains 

• No NTM was recovered from brand A ink samples; brand B 
ink sample from the tattoo artist grew M chelonae 
indistinguishable from patient isolated by PFGE 

New Engl J Med 2013:143-147  



Outbreak of M chelonae Infection 
Associated with Tattoo Ink 

• A persistent raised erythematous rash in the 
tattoo area developed in 19 person (13 men & 
6 women) within 3 weeks after tattoo from a 
single artist who used premixed gray ink 

• M chelonae was isolated from 14 of 17 patient 
skin biopsy specimens 

• PFGE analysis showed indistinguishable 
pattern in 11 clinical isolates and one of three 
unopened bottles of premixed ink 

NEJM 2012:1020-1024 





Reports from the United States, France, Spain, and 
Australia  underscore the public health impact of NTM 
infections associated with professional tattoos  



NEJM 2008; P.627 
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• Mycobacterium haemophilum outbreak after permanent make-up of 
the eyebrows by the same freelance artist 

• Twelve patients presented an eyebrow lesion and cervical 
lymphadenitis 

• All 12 patients were female, medium age 56 years, none were 
immunosuppressed 

• Incubation time was 3 weeks (2-7 weeks) 
• Patients presented an inflammatory lesion of one eyebrow, 

consisting of a few red papules or pustules or an erythematous 
plaque. In all cases the lesion was associated with ipsilateral 
lymphadenopathy in the parotid region, affecting 1 or more lymph 
nodes (median 2, range 1–5) 

• 8 patients presented with an abscess, 7 developed into a fistula 
• The tattoo artist stated that she had performed permanent make-

up on 400 women during the outbreak period, but it was not 
possible to identify and contact these women  
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• All were treated with antibiotics. Surgery was required in 10 
cases.  

• M haemophilum DNA was identified in the make-up ink and 
from 10 patient isolates.  



Clin Infect Dis 2011:488-491 



Lancet Infect Dis 2011:571-578 Clin Micro Rev 1996: 435 

• Mycobacterium haemophilum is an uncommon pathogen in 
humans and mainly causes infections in 
immunocompromised patients.  

• Cutaneous lesions, septic arthritis with or without 
osteomyelitis, and disseminated infection with skin lesions 
and osteomyelitis are the principal manifestations  

• Requires ferric ammonium citrate or hemin for growth. 
• Optimal temperature between 30 to 32oC 



Emg Infect Dis 2011:1734-1736 



Mycobacterium haemophilum is the second most 
common cause of cervicofacial lymphadenitis 
after M avium in pediatric population 

Clin Infect dis 2005:1569-1575 Clin Microbiol Rev 2011:701-717 



M abscessus wound infection among 
“Lipotourists” in Dominican Republic 

• 20  returning US travelers with M abscessus infection 
were identified 

• 19 were interviewed, all female age 19-57 (median age 33) 
• 8 with matching PFGE Isolates  
• Symptoms developed 2-18 weeks after surgery (median 7 

weeks) 
• All had infections of abdominoplasty wounds 
• Some also had undergone breast surgery, 2 had breast 

infection  
• Most presented with painful, erythematous, draining 

subcutaneous abdominal nodules, none shown leukocytosis 
or fever 

Clin Infect Dis 2008:1181-1188 



M abscessus wound infection among 
“Lipotourists” in Dominican Republic 

• 5 patients were hospitalized, all but 1 were 
eventually cured after a median of 9 months of 
therapy (range, 2-12 months) 

• Gram stain of the wounds revealed PMNs, 4 had 
positive AFB smear 

• M abscessus; takes 3-38 days (median 6 days) to 
grow in culture 

• Potential contamination included environmental 
contamination of water system, surgical 
instruments, gentian violet, injectable medications 
and antiseptic solutions 
 
 

Clin Infect Dis 2008:1181-1188 



Mycobacterium  
abscessus abdominal 
wall abscess 

Clin Infect Dis 2008:1181-1188 



• Among 82 patients who underwent liposuction performed 
by a single practitioner in a 6-month period, 34 (41%) 
developed cutaneous abscesses 

• The physician reported having completed a residency in 
otolaryngology and facial plastic surgery and having 
performed liposuction for 12 years. The physician was not 
board certified in these specialties  

• Surgical technician had no formal training in operative 
techniques or infection control 

• Mycobacterium chelonae was recovered from 12 patients 
• Risk factors indicated that inadequate sterilization and 

rinsing of surgical equipment with tap water were likely 
sources of mycobacterial contamination 
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The incidence of significant complications was 0.7% 
with liposuction alone, 3.8% when combined with 
abdominoplasty, and 12% when combined with 
abdominoplasty, breast, and another body contouring 
procedure.  





• An outbreak of M. abscessus skin and soft tissue 
infections following acupuncture among the patients 
who visited an oriental medical clinic  

• From 1002 patients interviewed, 109 patients were 
identified as having suffered M. abscessus skin and 
soft tissue infections at acupuncture sites  

• The case–control study revealed that a higher numbers 
of visits to the clinic for acupuncture and the use of 
interferential current therapy or low-frequency 
therapy were associated with the development of M. 
abscessus infection  

• M. abscessus was not isolated from the undiluted (2%) 
glutaraldehyde solution, the faucet, the tap water, or 
the water tank in the building 
 
 
 

(Korea) 

Clin Microbiol & Infect 2010:895-901 



• Among 50 environmental samples examined, M. abscessus 
was isolated from 9 samples taken from diluted 
glutaraldehyde solution, electrodes for interferential 
current therapy devices and low-frequency electric 
therapy devices, beds, a sink, and a water bucket in the 
procedure room  

• 31 clinical isolates and 9 environmental isolates were 
identical by RAPD-PCR and PFGE 

• After treatment of the last patient of the day had been 
completed, the electrodes of low-frequency therapy and 
interferential current therapy were soaked in diluted (1%) 
glutaraldehyde solution overnight. The used diluted 
glutaraldehyde solution was discarded the next morning  

• It was reported that a large amount of diluted 
glutaraldehyde solution had been prepared by adding the 
same amount of tap water months before 
 Clin Microbiol & Infect 2010:895-901 
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• 15 women developed surgical site infection 
with M. jacuzzii, all implants had to be 
removed 

• The mean interval between surgery and onset 
of infection was 28 days 

• Identical strains of M jacuzzii was isolated 
from infected wounds as well as the 
eyebrows, hairs from scalp, face, nose, ear 
and groin of the surgeon; Also from his bed 
linen, pillows, towels bathrobe and car air 
conditioning. 

Clin Infect Dis 2006:823-830 

(Israel) 





• M jacuzzii was also isolated from his outdoor 
home whirlpool 

• Another whirlpool user in his family had 
colonization with the same mycobacteria 

• Outbreak stopped after the surgeon cleaned 
himself daily with a body scrub and shampoo 
containing triclosan and stopped using the 
whirlpool 

• During surgery, he wore a hood-style cap that 
cover all exposed facial area 
 

Clin Infect Dis 2006:823-830 

(Israel) 



• Sixteen patients were infected after mesotherapy injections 
performed by the same physician  

• All patients presented with painful, erythematous, draining 
subcutaneous nodules at the injection sites  

• All patients were treated with surgical drainage  
• Mycobacterium chelonae was identified in 11 patients, and 

Mycobacterium frederiksbergense was identified in 2 patients  
• The mean duration of treatment was 14 weeks (range, 1–24 

weeks)  
• All of the patients except 1 were fully recovered 2 years after 

the onset of infection, with the mean time to healing estimated 
at 6.2 months (range, 1–15 months)  

• The assessment of hygiene practices showed inappropriate 
cleaning of the automatic repetitive injector with nonsterile tap 
water  
 
 
 
 

Clin Infect Dis 2009:1358-1364 
J Clin Microbiol 2009: 1961-1964 

(France) 



• Mesotherapy was first introduced in France in 1952, 
consisting of an injection of highly diluted drugs and 
different substances into the dermis and subcutaneous 
tissue  

• This technique was originally developed to treat localized 
pain, vascular and lymphatic disorders  

• Mesotherapy is best defined as the introduction of a 
solution under the skin in an effort to melt fat, there is no 
“standard” formula used for mesotherapy. This means that 
physicians (and others) are left to devise their own 
cocktails with which to proceed.  



Mesotherapy for 
facial rejuvenation 

Case Rep Dermatol 2011:37-41 



• Four patients were admitted, and 3 patients had septic shock. Chest 
radiographs showed pulmonary infiltrates in all patients. Three patients 
developed peripheral gangrene, and 1 patient required lower limb and 
finger amputations 

• 3 were admitted to ICU 
• All patients had received CIK cells for body beautification and health 

boosting from a beauty treatment center 
• Patient 1 also developed disseminated infection including meningitis and 

urinary tract infection, died 6 days after hospitalization 
• All survivors required prolonged intravenous antibiotics. Blood cultures 

grew M. abscessus for all patients  
• Mycobacterium abscessus was also isolated from respiratory specimens 

(2 patients), urine (1 patient), and cerebrospinal fluid (1 patient)  
 
 
 

(Hong Kong) 

Clin Infect Dis 2013:981-991 
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As our population is aging, there is increasing demand for cosmetic 
medicine due to the strong belief that beauty is associated with 
health in our local population. Although CIK cells were used as 
salvage therapy for relapsed or disseminated cancer patients, this 
form of immunological manipulation unfortunately has been 
promoted as a form of health boosting. In Hong Kong, there is 
currently no legislation regulating CIK clinics or beauty salons 







• DNA samples were taken from 33 wild armadillos in 
Arkansas, Alabama, Louisiana, Mississippi and Texas  

• Skin biopsies from 50 leprosy patients being treated 
at a Baton Rouge clinic. Three-quarters had never had 
foreign exposure, but lived in Southern states where 
they could have been exposed to armadillos  

• A unique M. leprae genotype (3I-2-v1) was found in 28 
of the 33 wild armadillos and 25 of the 39 U.S. 
patients who resided in areas where exposure to 
armadillo-borne M. leprae was possible 

• This genotype has not been reported elsewhere in the 
world.  
 
 

New Engl J Med 2011:1626-1633 



Fite stain of the dermis 



New Engl J Med 2011:1626-1633 

"hillbilly speed bumps" 
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